Introduction
Even in moderately severe ABO-haemolytic disease of the newborn the infant's washed red cells give either a weakly positive or a negative direct antiglobulin reaction when routine techniques are used (Crawford et al., 1953) . Although more sensitive techniques such as the "spin Coombs" may consistently give positive reactions even in mildly affected infants (Rosenfield, 1955) , this Landsteiner and Miller (1925) Rochna and Hughes-Jones (1965) . In order to discover how much anti-A was eluted from cord red cells on washing, the red cells of two infants with ABO-haemolytic disease were washed four times in saline and the wash solutions were saved, concentrated, and tested by the indirect antiglobulin method. In addition, experiments were done with normal A red cells sensitized in vitro with 12II-labelled IgG anti-A; the supematant solutions from four consecutive washes were pooled and counted. be greater than ± 50%, however, so that in any case the amount of specific antibody (anti-A or anti-B) bound in a typical case is unlikely to be greater than about 1 gg/ml. This degree of coating is much less than that usually found in Rhhaemolytic disease, in which the amount in one series of cases was found to vary between 0-4 and 18 ug/ml, depending on severity.
In Rh-haemolytic disease the amount of antibody on the infant's red cells expressed as ,ug/ml of cells is very approximately the same as the concentration of anti-Rh in the mother's plasma in ug/ml of plasma (Hughes-Jones et al., 1971) . On the other hand, in ABO-haemolytic disease the amount of antibody per ml on the infant's red cells may be as little as one-fortieth of the concentration of the corresponding antibody in the mother's plasma. For example, in the present series the median value of antibody on the infant's red cells was 045 ,ug/ml, whereas the median value of IgG anti-A or anti-B in the mother's plasma was probably about 20 ,ug/ml (taking the median indirect antiglobulin titre in the series as 1,000 and assuming that, as with anti-Rh, an indirect antiglobulin titre of 1 corresponds to about 0-02 ,ug of antibody per ml). The smaller amounts of anti-A and anti-B on the infant's red cells were presumably due mainly to the competing effect of A and B substances widely scattered throughout the body tissues and secretions (Tovey, 1945) .
The fact that weakly positive direct an,tiglobulin reactions are associated with a definite haemolytic syndrome when anti-A and anti-B are concerned, whereas a weakly positive direct antiglobulin reaction due to anti-Rh may be associated with no increase in red cell destruction whatever (Mollison, 1951) , indicates that IgG anti-A and anti-B are relatively more effective than anti-Rh in producing red cell destruction. One possible explanation of the difference would be that IgG anti-A and anti-B, unlike anti-Rh, bind complement. On the other hand, if A and B sites are distributed at random on the red cell surface it would be expected that a minimum of 800 molecules of antibody would have to be present on each red cell before there was an even chance that two antibody molecules would occupy adjacent sites and so activate complement (Humphrey and Dourmashkin, 1965) . This reasoning would not apply if A and B antigen sites, when combined with their specific antibody, were present in clusters in the red cell surface as, in fact, they may be (see below).
Some observations which appear to contradict the present findings of only small amounts of antibody on the red cells of infants with haemolytic disease of the new born must be briefly discussed. Voak and Bowley (1969) If one considers some actual quantities the degree of concentration involved in elution can be better appreciated. Suppose, for example, that antibody is eluted from 0 5 ml of red cells coated with 05 ag/ml of anti-A and 60% of the antibody is removed during elution; the total amount of antibody eluted would then be 0-15 pug. Now, suppose that the eluate is incubated with 0-1 ml of a 5 % suspension of red cells and that 80% of the antibody is taken up by the cells; there is then 0-12 ,ug on 0-005 ml of cells or 24 ,ug/ml, sufficient to give a very strong antiglobulin reaction.
Voak and Williams (1971), using electron microscopy and ferritin-labelled IgG anti-A and anti-B, found evidence of clustering of antigen sites on both adult and infant red cells. They suggested that the reason for the relatively weak antiglobulin reactions of cord A cells might be the relatively greater distance between the A sites on the infant cells compared with the shorter distance on adult A1 cells, making cross-linking by anti-IgG molecules difficult. Even on newborn red cells, however, the number of sites is about 10 times greater than the number of Rh (D) sites, so that the distance between D sites must be much greater than that between A sites. Moreover, the present observa-tions indicate that the ratio of anti-IgG molecules to anti-A molecules is, in fact, the same with adult and infant A1 cells and, incidentally, is the same as that observed with anti-IgG and anti-Rh on Rh-positive red cells.
In the present series, as in the series reported by Gerlini et al. (1968) 
